SUMMARY One hundred and forty five Asian children born at Sorrento Maternity Hospital, Birmingham, were reviewed at the age of 22 months. A significant association of iron deficiency and poor vitamin D state was found. Two fifths of the children were anaemic, two fifths had a low plasma concentration of vitamin D, and one fifth had both features. This was more than simple overlap of the two deficiencies; the children with low plasma vitamin D concentrations had significantly lower concentrations of haemoglobin and serum iron. On the other hand, the deficiencies were not merely individual features of generally poor nutrition; growth and other measures of protein energy nutrition were slightly better in these children, and their plasma zinc concentration was no lower than in the children without deficiencies. It seems, therefore, that child health surveillance as currently practised-for example, growth monitoring, clinical signs, etc-will not detect these problems unless a haemoglobin determination is included. In view of the association of poor iron and vitamin D state combined prophylaxis is desirable. At present, strategies for preventing rickets in this country are not combined with attempts to detect or prevent iron deficiency. In our opinion they should be and the options are discussed.
Many aspects of infant feeding have improved since the publication of Present Day Practice in Infant
Feeding in 1974,1 but there are still some areas of concern, and one of these, voiced in the subsequent report in 1980,2 is the problem of weaning in Asian infants.
It had been our impression in hospital practice that anaemia is common in Asian children during the second year of life, similar to findings in Glasgow.3 The higher prevalence of rickets in this group is well known. As part of the follow up of Asian babies born at this hospital we took the opportunity to establish the prevalence of anaemia and vitamin D deficiency in this high risk group, to determine the causes of the individual and combined problems, and to assess the effects of these problems on the health of the children.
Patients and methods
The children studied were born at Sorrento Maternity Hospital, Birmingham. Their mothers had taken part in a study of nutritional supplementation during pregnancy,4 and they are the same children described in our study of tuberculin response after bacille Calmette-Gudrin vaccine at birth,5 apart from four whose mothers declined the invitation for a blood test. Altogether, 145 children aged 21-23 months were seen by one of us (HG), with the help of a health visitor and interpreter, at one of four child health centres in central Birmingham. One child was found to have coeliac disease and was not included in the study. The following assessments were made.
(a) Dietary history, including duration of time breast fed; age at introduction of cow's milk, solids, and household foods; and whether or not the child was taking vitamin supplements. A rough estimate of the amount of iron in their diet was assessed by allotting a score of 0-4 for iron content of a food whenever it had been eaten in the past four days-that is, 4 for meat, 2 for each vegetable, 1 for cereals.
(b) Psychomotor development, using the Sheridan developmental sequences. 6 (c) Anthropometry, including weight in napkin and vest, supine length on a Stadiometer (both expressed as a standard deviation score of the American centre for health statistics),7 and subscapular and triceps skinfold thicknesses, using Harpenden calipers.
( Table 1 shows the haematological characteristics of the other 134 children. Anaemia and iron deficiency were common; a fifth of children had a haemoglobin concentration <10 g/dl. Commonly accepted indices of iron deficiency-for example, microcytosis, low ferritin activity, and low transferrin saturationwere found in more than half of the children.
Vitamin D state at age 22 months. (Fig. 1 ) Plasma vitamin D concentration in the 124 children ranged from 2.1 to 39 ng/ml with a mean (SD) of 12*7 (6.5) ng/ml. Boys had significantly higher concentrations than girls (14-3 (6-8) v 11-5 (6.0) ng/ml, respectively, p<005). There were 49 children (40%) with vitamin D concentrations under 10 ng/ml and seven (6%) with concentrations under 5 ng/ml.
The 92 children taking vitamin supplements had higher vitamin D concentrations than the 32 unsupplemented ones (13.1 (6.1) v 11-4 (7.0) ng/ml, not significant). The well described seasonal variation in vitamin D was noted in the unsupplemented group. This seasonal variation was minimal in the supplemented children, who had higher vitamin D concentrations than the unsupplemented children in winter but had no advantage in summer. were also lower but not significantly so. Children with plasma vitamin D <10 ng/ml had significantly lower haemoglobin and serum iron Social characteristics. (Table 2 ) More Muslim 1-6 (1-4)"
Mean significantly different from children with haemoglobin -11 g or vitamin D ¢ 10 ng/ml test: *p<0-05, **p<0-01. Causes. Anaemia Investigations suggested iron deficiency as the cause of the anaemia (low mean corpuscular volume, transferrin saturation, and ferritin activity). We consider this to be dietary in origin. Nevertheless, we could detect no dietary differences between the groups with and without anaemia. This probably reflects the crude methods used for dietary assessment, but both groups had diets suggesting a low iron intake-that is, early introduction of pasteurised milk, fairly late introduction of weaning foods, and infrequent consumption of iron containing foods. Hookworm ova were not sought, but all children were born in this country and no hookworm ova were found in Asians in Glasgow. 14 Many of the children lived in poor inner urban housing where lead poisoning may have been expected, though only one child had a high bood lead concentration. These possible strategies need to be assessed and compared. In the meantime, however, we suspect that option (a)-that is, the continued use of an infant formula or a follow up milk-is likely to be the most effective, and this is what we advise individual mothers. There is evidence of good iron absorption from iron and vitamin C fortified infant formulas. Vitamin D concentrations and plasma ferritin activities are rarely low in infants receiving such formulas.20 21 vitamin D in Asian toddlers. 
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